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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
Elevators are installed in the buildings to satisfy the vertical transportation 
needs.  It is stipulated in Building Bylaws that elevator(s) shall be installed in the 
building that contains four or more floors to facilitate traffic flow.  Architect and 
building service engineer play the role in designing elevator system for new building.  
Elevator traffic flow is fundamental element in elevator group control system.  
Accurate elevator traffic flow prediction is crucial to the planning and dispatching 
strategy of elevator group control system.  During the peak traffic period, 
performance of elevator group control system depends on prediction of traffic flow.   
For instance, Mitsubishi Electric Co. has successfully developed an intelligent 
elevator group control system AI-2200C which is recently available in market.  It 
incorporates neural network based traffic flow prediction module as shown in Figure 
1.1. The role of traffic prediction module is to precisely recognize current traffic flow 
in real time and predict traffic flow in the next several minutes based on both past 
and current operating data.  The predicted traffic flow data is then feedback to rule-
set selection module to simulate rule sets in group controller in order to achieve 
optimum dispatching of elevators to serve passengers.   
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Figure 1.1  Block diagram of AI-2200C elevator group control system.  
 
 
Hitachi Elevator Engineering Co. developed FI series artificial intelligence 
elevator group supervisory control systems to improve transportation efficiency in 
building.  FI series control system incorporates traffic flow recognition module.  The 
module could learn traffic flow pattern of individual building and stored in database.  
Control system will employ this data to forecast traffic flow and assign more lifts to 
serve floor with heavy traffic flow. 
 
 
In recent research to design a elevator group control system based on multi-
agent coordination approach (Zong et al, 2006a), traffic flow prediction function is 
also incorporated into coordination mechanism (core structure) so that the system 
could reduce the average waiting time of passengers at most of the traffic flow 
pattern.  The block diagram of multi-agent coordination based elevator group control 
scheduling is illustrated in Figure 1.2.  From the above examples, it could be 
concluded that traffic flow prediction module is the very important element in 
elevator group control system.   
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Figure 1.2  Block diagram of multi-agent coordination based elevator group 
control scheduling.    
 
 
 The elevator traffic flow fluctuates significantly in morning, lunch hour and 
evening.  Generally, elevator traffic flow possesses non linear feature which is very 
difficult to be expressed by a certain functional style.  Various methods have been 
employed as a fundamental to design elevator traffic flow prediction model.  These 
methods include Morlet wavelet function, support vector machine, least squares 
support vector machine and wavelet support vector machine.  Most of the articles 
related to elevator technology are published by researchers from China due to strong 
growth of elevator market as stated in 2006 annual report of Kone Corporation.    
 
 
 
 
1.2 Objective of Project     
 
 
Objective of this project is to develop an algorithm to predict short term up 
peak elevator traffic flow in building by using radial basis function neural network 
(RBF NN).   
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The radial basis function is one of the common architecture of artificial 
neural network.  The RBF NN is chosen because it has been widely used for non-
linear function approximation.  A minimal RBF NN has been developed by Lu Y. et 
al. (1997) to identify time-varying non-linear system.  Besides that, capability of 
RBF NN has also been further enhanced.  The two stages training procedure adapted 
in numerous RBF NN applications usually yields satisfactory result (Husain, 2002).   
 
 
Nowadays, there are only limited research and development works related to 
elevator technology being carried out in Malaysia.  Tan Kok Khiang (Tan, 1997) and 
Kumeresan (Kumeresan and Khalid, 2005) from Universiti Teknologi Malaysia have 
developed elevator group control system based on ordinal structure fuzzy reasoning 
method which performs better than conventional elevator group control system with 
hall call assignment approach and it is believed that the system could be further 
enhanced if traffic flow prediction module is incorporated to form a complete 
intelligent elevator group control system. 
 
 
 
 
1.3 Scopes of Work and Research Methodology 
 
 
Scopes of work for this project are to study elevator traffic flow and develop 
RBF NN based algorithm by using matlab software to predict up peak traffic flow of 
elevator.  A case study is carried out to evaluate performance of RBF NN elevator 
traffic flow prediction model.  Traffic flow data is collected in one commercial 
building as training data and testing data.  Up peak traffic flow pattern at morning 
will be studied and analyzed.  Data is collected from 7:30 a.m. – 10:00 a.m (150 
minutes) because it covers working hour starts at 8:00 a.m. to 9: 30 a.m.  As 
sufficient data is needed to train the RBF NN, data is collected for five working days 
continuously.  The overall scopes of work in sequence are listed as followings: 
• To study fundamental of elevator traffic analysis. 
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• To acquire knowledge in radial basis function neural network (RBF NN) and 
further understand its application especially in traffic flow prediction. 
• To review past researches related to elevator traffic flow prediction. 
• To acquire skill of using matlab software. 
• To develop RBF NN based algorithm by using matlab software to predict up 
peak traffic flow of elevator in office building.   
• To collect data at field.  The number of passengers that will use elevator in 
five minutes interval shall be recorded as it represents traffic flow.   
• To train the developed algorithm by using collected data.  
• To simulate the developed algorithm by using collected data and verify the 
simulated results by comparing with experimental result. 
 
 
 
 
1.4 Thesis Outline 
 
 
This thesis consists of 5 chapters.  Chapter 1 gives a brief introduction of the 
project. The importance elevator traffic flow prediction module in modern elevator 
control system is discussed.  Besides that, chapter 1 also covers objective and scope 
of project. 
 
 
Chapter 2 discusses types of elevator traffic flow and intelligent elevator 
control system.  Characteristics of incoming, inter-floor and outgoing traffic are 
reviewed.  Various intelligent elevator group control systems (EGCS) are also being 
discussed to provide better understanding of application of artificial intelligent 
techniques in elevator engineering.  From the researches and development quoted, 
fuzzy logic and neural network play important role in intelligent elevator group 
control system to provide quality service to elevator users.  
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Chapter 3 is the literature review.  It explains fundamental of radial basis 
function neural network (RBF NN) which is the technique used in this project.  
Advantages and architecture of RBF NN are also being discussed in detail.  
Researches related to elevator traffic flow prediction using various artificial 
intelligent techniques are also being reviewed.  Models in the past researches provide 
good basis to develop RBF NN elevator traffic flow prediction model in this project. 
 
 
Chapter 4 covers methodology of data collection, development of prediction 
model and simulation of model using matlab software.  Results and discussion of 
findings are presented in Chapter 5.  Last but not least, Chapter 6 discusses 
conclusion of this project.  Besides that, future works are also being discussed in 
Chapter 6. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
